The Maunder Minimum (1645-1715 approximately) was a period of very low solar activity and a strong hemispheric asymmetry, with most of sunspots in the southern hemisphere. In this paper, two data sets of sunspot latitudes during the Maunder minimum have been recovered for the international scientific community. The first data set is constituted by latitudes of sunspots appearing in the catalogue published by Gustav Spörer nearly 130 years ago. The second data set is based on the sunspot latitudes displayed in the butterfly diagram for the Maunder Minimum which was published by Ribes and Nesme-Ribes almost 20 years ago. We have calculated the asymmetry index using these data sets confirming a strong hemispherical asymmetry in this period. A machine-readable version of this catalogue with both data sets is available in the Historical Archive of Sunspot Observations (http://haso.unex.es) and in the appendix of this article.
Introduction
The Maunder Minimum (hereafter, MM) is a special episode of the Sun history (Eddy, 1976) when sunspots almost completely vanished, while the solar wind kept blowing, although at a reduced pace (Cliver et al., 1998; Usoskin et al., 2001 ). Sunspots rarely appeared but an analysis of historical aspect of solar activity can be found in Soon and Yaskel (2003) , Vaquero (2007) , Vaquero and Vázquez (2009) and Usoskin (2013) . Although the classical scenario implies that the transition from the normal high activity to the deep minimum did not have any apparent precursor, newly recovered historical observations suggest that the onset of the MM could not have been very sudden . Other important feature of sunspot activity during the MM was a strong north-south (hereafter, N-S) asymmetry. Sunspots were mainly observed in the southern solar hemisphere (Spörer, 1889; Ribes and Nesme-Ribes, 1993) .
Two important studies have clearly shown this last feature of the MM. On the one hand, Spörer (1889) indicated, in a pioneering paper published in the 19th century, this strong asymmetry, listing the known sunspot positions, based mainly on published observations and drawings. Furthermore, Ribes and Nesme-Ribes (1993) reported the characteristics of solar activity during the MM from observations preserved in the archives of the Paris Observatory. Moreover, they published a butterfly diagram for the 1670-1720 period based on these observations. These two studies are the main source of sunspot latitudes during the MM except the original observations (Clette et al., 2014; Casas et al., 2006) .
Although several butterfly diagrams have been made in recent years with data from 18th (Arlt, 2009; Cristo et al., 2011) and 19th (Arlt et al., 2013; Casas and Vaquero, 2014) centuries, no data are available (in a machine-readable version) to build a butterfly diagram for the 17th century (especially for MM). In regard to this, the aim of this paper is to provide the international scientific community a machine-readable version of sunspot latitudes from the works of Spörer (1889) and Ribes and NesmeRibes (1993) .
Data and Method
As we have pointed out in the preceding section, we have recovered data from the works of Spörer (1889) and Ribes and Nesme-Ribes (1993) . The origin of the data is quite different. Spörer (1889) provided only a list of sunspot latitudes. However, Ribes and Nesme-Ribes (1993) consulted the original data in the archive of the Paris Observatory and published a butterfly diagram (upper panel of Figure 6 in Ribes and Nesme-Ribes, 1993) . Therefore, we have built a database extracting the information of both sources using different methods.
It was very easy to copy the data provided by Spörer (1889) . In total, 64 sunspot latitudes associated with dates were listed by this author. Graphical data provided by Ribes and Nesme-Ribes (1993) were converted to a machine-readable file using the web interface called WebPlotDigitizer (http://arohatgi.info/WebPlotDigitizer/) that have been elaborated by Ankit Rohatgi. This code has been developed to facilitate the process of data extraction in an easy and accurate way from a variety of plot types. This program was built using HTML5. Therefore, it requires no installation on to the hard drive of the user, running within a browser. In total, using WebPlotDigitizer, 213 sunspot latitudes associated with dates were obtained from the data of the Figure 6 of Ribes and NesmeRibes (1993) .
Note that all the observers included in the present two data sets are included in the data set collected by Hoyt and Schatten (1998) . Spörer (1889) indicated that he used the bibliography on sunspots that appeared in the journal "Mittheilungen über die Sonnenflecken", by R. Wolf. This journal was extensively used by Hoyt and Schatten (1998) , specially for the historical period and, obviously, including the MM period. Thus, well-known sunspot observations during the MM by Lalande, Cassini, Flamsteed, Halley, De la Hire, Wurzelbaur, Maraldi, Manfredi, Derham, Wiedenburg and Kirch were compiled by Spörer (1889) . Moreover, Ribes and Nesme-Ribes (1993) used the historical sunspot observations preserved in the archive of the Paris Observatory. Hoyt and Schatten (1998) acknowledged in their bibliography the data from Elizabeth Nesme-Ribes of the French astronomers. For example, in the references about Phillippe de La Hire, one of the most important sunspot observers in the MM period, they stated: "Primary source is re-examination of original notebooks by Elizabeth Nesme-Ribes at the Paris Observatory". Therefore, it is clear that all the present original observers are included in the data set collected by Hoyt and Schatten (1998) .
It is awkward to associate sunspots appearing in both sets of data due to errors in dating and latitude of each spot. In the Figure 6 of Ribes and Nesme-Ribes (1993) , each sunspot is marked by a small square. This symbol indicates the date on the horizontal axis and the latitude of the spot on the vertical axis. If one compares the dimensions of this small square with the dimensions of the axes, each small square is about 1.1 years wide and 1.3 degrees high. The maximum error in determining the center of the square can be approximately 2/3 of these dimensions. Therefore, it is only possible to define the coordinates of the spot with accuracies of ± 0.7 years and ± 0.9 degrees. Thus, it is not simple to establish whether a given sunspot in a data set is or not repeated in the other one. To do this, the original observations should be used.
Results
We have merged both datasets into a single file containing three columns. The first column indicates the date associated to the sunspot latitude, that is listed in the second column. We have used the criterion of assigning the date of each sunspot to the midpoint between the extreme observation dates indicated by Spörer (1889) . The last column shows the source. Figure 1 shows the sunspot latitudes from Spörer (red circles) and Ribes and Nesme-Ribes (blue squares). Since the purpose of this work is to make the data available and archived, a copy of this single file is freely available at http://haso.unex.es and printed version appears in the appendix of this article.
Asymmetry through the MM
Both data sets show clearly the strong N-S asymmetry during the MM with sunspots mainly observed in the southern solar hemisphere. In the first solar cycle after the MM in the 1710s this asymmetry vanished. For studying the N-S asymmetry in each decade, we have calculated the asymmetry index A, defined as (Verma, 1993) S N and S S being, respectively, the number of spots observed in the northern and southern hemispheres. Table 1 displays the values of S N and S S , S N + S S and the index A in each decade for the Spörer and Ribes and Nesme-Ribes data sets, besides of the whole data set. It is clear that, except for the Ribes and Nesme-Ribes data corresponding to the 1711-1720 decade, the data exhibit a strong N-S asymmetry. Moreover, the asymmetry of the data was analyzed from the point of view of the probability of having such an asymmetric distribution by random fluctuation. This can be done using the cumulative binomial probability (Press et al. 1989; Chowdhury and Dwivedi, 2011) 1 that, in this context, provides the probability of having a number of sunspots equal or greater that k in the southern hemisphere (n and p being, respectively, the total number of sunspots and the random probability -p = 0.5 in our case-of having a sunspot in the southern hemisphere). Above equation can be expressed in terms of the incomplete beta function (Abramowitz and Stegun, 1972) , 1 Table 1 . Information on sunspots observed in the northern and southern solar hemispheres in the different decades in the two data sets: hemispheric and total number of sunspots, the asymmetry index and the probability of having the observed asymmetric distribution by random fluctuations. In regard to this, table 1 shows also the corresponding values of P calculated for the same data sets considered in the case of the asymmetry index. Table 1 shows that, except for the Ribes and Nesme-Ribes data of the 1711-1720 decade, a noticeable N-S asymmetry is present, with values of the asymmetry index A equal or very close to -1. At a significance level of 5%, the data of Spörer in the decades with a very low number of recorded sunspots (1681-1690 and 1691-1700) are no significant from the point of view of the asymmetry, although the 1681-1690 data can be considered marginally significant. In the 1671-1680 and 1701-1710 decades, at the same significance level, the N-S asymmetry is significant in Spörer's data. The Ribes and Nesme-Ribes data, owing to the greater number of recorded sunspots, shows that, except for the 1691-1700 decade (with only a recorded sunspot), the asymmetry is significant. Note that, for the complete data set, the asymmetry is very significant in all cases (P < 1%), with the exception of the 1691-1700 decade, where the asymmetry can be considered only marginally significant (P = 6.3%).
Data set

Conclusion
We have recovered two data sets of sunspot latitudes during the MM for the international scientific community. The first data set is based in Spörer (1889) and the second data set is based on the sunspot latitudes displayed in the butterfly diagram for the MM which was published by Ribes and Nesme-Ribes (1993) . We used the web tool WebPlotDigitizer to extract the data from the figure of the butterfly diagram published by Ribes and Nesme-Ribes (1993) . Thus, a machine-readable version of these data is available in the Historical Archive of Sunspot Observations (http://haso.unex.es). These data could be used for studies that do not require high accuracy in latitude and date.
It is worthwhile to mention to note that it is not clear how was operating the solar dynamo during the MM. The existence of the 11-y Schwabe cycle is mainly based on proxies like the cosmogenic isotopes, while the sunspot observations rather give evidence for a dominant 22-year cycle (see, for example, Usoskin et al., 2013) . The situation only will be resolved with close scrutiny of the ancient observations of the Sun that are preserved in the historical archives and libraries.
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